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The pro c e s s  d e s c r i bed i s  a program l evel response to 
i n s t i t u t i on a l -wide budgetary r e s t r a i n t s .  The program i n  
que s t i on i s  a two-year engineer ing technology a s s o c i a t e  
degree program (Mic roprec i s i on Technology ) . The ma jor 
focus d e a l s  wi th: 
1 .  reduc ing un i t  cost  
2. improving ma rketabi l i t y ( recruit i ng) 
3 .  improving transferab i l i t y ( a s  i t  r e l a t e s  to 
recruiting 
The reduct ions i n  cost  center around the ratio o f  
contac t hours to cred i t  hour s in the speci a l t y cours e s  
as we l l  a s  a reduc t i on i n  the number of such course s . 
I s sues d e a l ing w i t h  mar k etabi l i t y are d i re c t l y  related 
to the unique nature of the program and the d i f f i c u l t i e s  
involved i n  the publ i c  presentat ion of such a program . 
Increas ing the trans ferabi l i t y  o f  t h i s  "non trans fer" 
program i s  seen as a method of focusing the a t tent ion 
o f  the growing number of enter ing s t udents who wish to 
keep the transfer opt ion open to them . 
The above men t i oned concerns nece s s i t a ted the 
curri culum revi s i ons d e s c r i bed and i n c l uded i n  t h i s  
documen t .  
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CHAPTER I 
INTRODUCTION 
The Commun i t y  Col lege 
The pub l i c  two - year c o l l ege i s  a h i gher educ a t i on 
phenomenon o f  the twen t i e t h  century . The f i r s t  Junior 
Col l ege, the common term used in the e a r l y  h a l f  o f  the 
1900's, was e s t ablished in Jo l i e t ,  Il l in o i s  i n  1 90 1 .  The 
devel opment of s i m i l a r  i n s t i t u t i on s  was s l ow but s t eady 
during the f i r s t  three decades (Mi t z e l ,  1982) . 
The i n s t i t u t i onal emphas i s  before 1930 was the 
con t i n u a t i on of the academ i c  funct i on o f  h i gh school 
and prepar a t i on for entry into baccalaureate or iented 
i n s t i t u t i on s . After 1930 the emph a s i s  s h i f t ed to 
occup a t i onal and voca t ional t r a i n ing. Th i s  movement was 
fueled in part  by the 1944 Servicemen's Read jus tment Act 
known to mos t  as the G . I . B i l l  (Vaughan, 1 985) . The mos t  
recent s h i f t, i n  the 197 0's has been to provi d e  services 
to the l i fe - long learner . 
The rapid growth i n  the rate o f  b i r t h  dur ing the 
1 950's and 1960's i n f l uenced the community c o l l ege as it 
d i d  a l l  other phases o f  educa t i on . A review o f  the top 
ten concerns o f  educators d ur i ng those years i n d i c a t e s  a 
drama t i c  need for more e l emen tary and s econdary s choo l s  
and teachers ( Br i tann ica Book o f  the Year 1952-19 65) . I t  
f o l lows that a s  these "baby boome rs" moved through the 
col l ege years, growth i n  the number and the s i z e  of h i gher 
educ a t ion i n s titut i ons would b e  needed . Furthermore , a s  
they con tinue through their l i f e s pan, i t  i s  logical that 
the pos t - s econdary educational emphasis would shift to 
lif e - l ong l e a rning . 
The number o f  pub l i c  two-year in s t i t u t i on s  reached 
1266 i n  1985 ( U . S .  Department of Educ a t i on ) .  State 
governme n t s  have a s s umed a ma j or role in t h i s  movement, 
par t i cu l a r l y  in Ca lifornia, F l o r i da, I l l inois,  New York, 
and Texa s . 
Today's community col l ege must d e a l  with a l l  three 
major r o l e s  that have devel oped through this centur y .  
They are expected t o  provid e : 
1. The fir s t  two years o f  c o l l ege for the 
baccal aureate -bound s t udent. 
2. Occup a t ional and Voc a t ional t r a i ning . 
3 .  Avenues for life - l ong l earning . 
With a l arge number o f  these in s titu tions ente ring their 
t h i r d  decade (mos t I l l inois communi ty c o l l eges were 
s tarted in the 1960's) it i s  time to reeva l uate how well 
they are f u l f i l ling these mis s ions. 
The eva l uation o f  techn i c a l  programs, pa r t i c u l a r l y  
those t h a t  were s tarted twen ty o r  more years ago, is 
there f ore o f  pr ime concern. W i t h  the rapid advancements 
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i n  technology and a changing work force, such mon i toring 
i s  cruc i a l . 
Th i s  paper outl ines the e f fo r t s  involved in the 
e va l ua t i on and res tructure of one such program . 
The Mi croprec i s i on Technology Program 
Mi cropre c i s i on Technology i s  a two-year a s s o c i a t e  
degree program a t  Par k l and Col lege, Champa i gn, I l l inois,  
f i t t i n g  in the general ca tegory o f  engineer i ng te chnology . 
I t  i s  a unique program i n  that i t  i s  the only program o f  
i t s  k ind i n  t h e  s t a t e  o f  I l l i n o i s  and one o f  only three 
programs in the Un i ted State s .  The other programs, one 
in Kal amazoo, Mich igan and the other in Paris,  Texas, were 
both p a t terned a f t e r  the Pa r k l and program and s tarted 
w i t h i n  the l a s t  three year s . 
The Pa r k l and program orig inated a t  the Univers i ty o f  
I l l in o i s, growing out o f  a 1967 research projec t .  The 
Federal grant (grant no. OEG 4-6-062336-2081 January 19 6 8 )  
funding t h e  program ind i cated a l l  too l s  and equipment 
would be transferred to an a rea commun i t y college a t  the 
end of the projec t .  The f i r s t  year c l a s s e s  were o f fered 
a t  Par k land was 1967 so the cond i t ions were i d e a l  for the 
program to be tran s f erred . 
Mi cropre c i s ion Technology i s  based on the need o f  
industry f o r  a h i g h l y  s pe c i a l i zed techn i c i an who h a s  a 
comb i n a t i on of the h i gh degree o f  manual s k i l l  a s s o c i a ted 
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with watch-ma k ing or i n s t rument-making and a trad i t ional 
engineering techno l ogy academic prepara t ion . As industry 
continues to reduce the s i ze o f  products,  the need for 
program gradua t e s  con t inues to increa s e . 
Now, over twenty years a f te r  the program began, i t  
i s  cruc i a l  the program be reeva luated and r e s t ructured . 
I t  i s  s t i l l  very succe s s f u l  i n  terms o f  proc e s s ing 
s tudent s  and p l ac i n g  gradua t e s, however, enrol lment h a s  
a lways been mod e s t  and i n s truct ional c o s t  rather h i gh . 
Th i s  wa s a l l owed i n  the growth years o f  Park land Co l l ege, 
but now that budge t s  are r e s t r i c ted, a l l  programs are 
b e i ng c r i t i c a l l y  reviewed rega r d l e s s  o f  t h e i r  past succe s s . 
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CHAPTER II 
STATEMENT OF THE PROBLEM 
The Col l ege admi n i s tra t i on con t inues to s t rong ly 
support the Micropre c i s i on program, however -they feel  and 
t h i s  author agrees the program should be restru c t ured w i t h  
the f o l l owing though t s  i n  mind : 
1 .  Reduc ing un i t  cost  
2 .  Improving marketab i l i t y ( recr u i t ing)  
3 .  Improving trans f erability ( a l so a f a c tor in 
r e c r u i t ing) 
Cos t  
Fac u l t y  a t  Parkl and Co l l ege are curre n t l y  required to 
spend 15 to 17 hours i n  c l a s s  per week ( r e ferred to as 
con t a c t  hours ) .  However, s t uden t s  d o  not pay t u i t i on by 
con tact  hour, they pay by cred i t  hour . 
Tra d i t ional lec ture courses a l low one cred i t  hour to 
the s tudent for one con t a c t  hour per wee k . Laboratory 
based cour s e s  have a wide variety of cred i t  hour to 
con t a c t  hour r a t i o s . The Mi cropr e c i s ion courses have 
one of the l e a s t  favorable ratios of any courses at the 
Co l l ege, a l l owing s tuden t s  four cred i t  hours for every 
e i ght hours of c l a s sroom t ime . Thus an i n s t ructor i n  
Microprecision is paid for 16 hour s in c l a s s  per seme s t e r , 
but the s tudent is only paying for eight credit hours . 
Ano ther indication o f  program cos t is the ratio 
between f u l l  and part- time facul t y .  I f  a por tion o f  the 
program load can be taken by part- time in s t r u c tors, there 
wil l  be obvious cost  benefit s . 
Program Ma rke tability 
From the program ' s  inception, it has been cha l l enging 
to recruit s tudents in to the Microprecision program . I t  
is f e l t  the fol l owing reasons contribute t o  this : 
1 .  The program does not communicate we l l  to many 
non t e chnica l  peop l e . 
2. The Park l and Co l l ege s t a f f  (counselors , admissions 
personn e l , e t c . )  have a difficul t time d e s c ribing 
the program to prospec tive s t uden t s . 
3 .  The horol ogical (watch and c l o c k  repair) por tion 
o f  the program is not we l l  accepted by many 
prospec tive s tuden t s . 
Trans f erability 
I t  is important for two-year programs ( A . A . S . )  to 
appeal to the intere s t s  o f  as broad a group o f  prospec tive 
s tudents a s  possib l e ;  inc l uding s tuden t s  who would like to 
keep the op tion o f  transferring to a four-year in s titution 
open to them with the minimum loss  o f  credit . 
6 
7 
With the apparent increase in emphasis o f  baccalaureate 
prepar a t i on in secondary s chools ( f ueled i n  part by the 
I l l inois Board of Higher Education's 1 9 9 3  educational 
mandates)  and the s t rong c ommunity (Champaign-Urbana) 
orientation toward baccalaureate degrees, it is f e l t  that  
i t  would be an advantage for A.A. S. degree programs to  be  
a s s ociated with tran s f e r . Curren t l y  this is  not  the case 
wi th Mi croprecision Technology . 
CHAPTER III 
PROCEDURES FOLLOWED 
In an e f fort to sys tema t i c a l l y  review the three major 
i s sues s tated i n  the previous chapter ( co s t, marke tab i l i ty, 
and tran s f e r ) ,  the f o l lowing procedures wi l l  a c t  a s  
guide l ines . 
Cos t  
Program c o s t  i s  mo s t  grea t l y  i n f l uenced by f a c u l t y  
s a l a r i e s . It  i s  not uncommon for 60% to 80% o f  the 
program budge t s  to go toward s a l a r i e s  (Par k l and program 
review r e s u l t s ) . It i s  therefore c r i t i ca l  to c l o s e l y  
review the program c o s t s  i n  compa r i son to other programs 
at the col l ege . 
I am not r e f err ing to s a l a r y  s c a l e s ,  but rather to 
f ul l - t ime to pa r t - t ime r a t i os and l e c ture to lab equa t i on s . 
Rea l izing that t h i s  may be an extreme l y  d e l i c a t e  i s sue, i t  
has such impac t on the budget that  i t  mus t  be the major 
focus o f  our s t ud y .  
The r e f ore a major e f fort wi l l  be d i re c ted toward : 
deve l op the mos t  appropriate l e c t ure hour to lab 
hour ratio through res tructuring the curri culum 
deve l o p  the mos t  approp r i a t e  f u l l - t ime to par t - t ime 
f a c u l t y  r a t i o  through r e s t ructuring the curriculum 
changes 
Program Marketa b i l ity 
It can be s a i d  that the Mi croprec i s i on program i s  
s u f f e r ing from an i dent ity c r i s i s . The comb ination o f  a 
vague program title,  extreme l y  ambiguous course titles, 
and a long h i story of be ing a s s o c i ated w i th a quite 
d i f ferent but wide l y  known career f i e l d  (watch and c l ock 
repa i r )  attr i butes to t h i s  greatl y . 
The process s e l ected to attempt to remedy th i s  
involves the f o l l owing: 
deve l o p  poss i b i l it i e s  for a new program title 
us ing the program advi sory comm i ttee as a 
resource 
review course t i t l e s  from other s i m i l a r  
eng ineer ing technology two-year programs and 
compare the s e  w i t h  the content and t i t l e s  used 
i n  the m i c ropre c i s ion program 
i n tegrate a sense o f  un i f ormity between the 
mi cropre c i s ion program and other s im i l a r  programs 
o r i ent campus personnel to the change s 
(part i c u l a r l y  student services personne l )  
e l iminate a s  many o f  the horol ogi c a l  re ferences 
from course d e s c r iptions and promotional mate r i a l s  
a s  pos s i b l e  
Trans f erab i l ity 
In an attempt to enhance the transferab i l i t y of the 
program the f o l lowing procedure wi l l  be f o l l owed : 
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s urvey t h e  exi s t ing s t a t e  technology baccal aureate 
programs for the most promising transfer 
pos s i b i l i t i e s  and ma k e  compari sons of common 
courses 
a t tempt to a l ign course content and t i t l es to 
those o f  trans fer ins t i tu t i ons . 
The f i n a l  revis ion o f  the m i c ropr e c i s ion curr i c u l um 
should a t t empt t o  address a s  many of t h e s e  i s sues a s  
pos s i bl e .  
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CHAPTER IV 
REVIEW OF THE INFORMATION GATHERED 
Cost 
Curr icu l um 
A review o f  the curr icu l um h i s t ory of the mi cropre c i s i on 
program revea l s  tha t there has been no ma jor changes during 
the twenty years. There were several minor changes i n  
course s tructure and a s l ow but continual  change in course 
content . The current course sequence (page 1 2) contains 
the fol l owing course c l usters:  
II o f  Cre d i t  Contact 
Cours e  Courses Hours Hours 
M i croprec i s i on 8 34 64 
E l ectronics 4 1 1  1 8  
Dra f t ing (CAD) 1 3 4 
Phy s i c s  2 6 8 
Mathema t i c s  1 4 4 
Eng l i sh 3 8 8 
Soc i a l  Science 2 6 6 
TOTALS 21  7 2  1 12 
As the tota l s  sugge s t  the s t udent rece ives 1 1 2  hours 
of i n s t r uc t i on, but pays t u i t ion for only 7 2  cred i t  hours. 
The cre d i t  hour to contac t hour r a t i o  i s  . 643. I t  i s  
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MICROPRECISION TECHNOLOGY 
FIRST YEAR 
Fall Seme s t e r  
MPT 1 1 1  
Introduc t i on t o  
M i cropre c i s i on 
MPT 112 
Mi cropre c i s i on 
DRT 131 
Cr. 
Hrs . 
4 
4 
3 
Computer-Ai d ed Dra f t ing 
and Fabr i c a t i on 
MAT 1 3 4  4 
Techn i c a l  Mathema t i c s  II 
ENG 101 3 
Compos i t i on I 
Spr ing Seme s t e r  
MPT 1 1 3  
M i croprec i s i on and 
Ins trumentat i on I 
MPT 114 
Mi cropre c i s i on and 
Ins trumentat i on II 
ELT 150 
Introduc t i on to 
Elec tron i cs 
ELT 1 7 1  
Ba s i c  E l e c tron i c  
Circu i t s  
ENG 102 
Compos i t i on I I  
Soc i a l  Science E l e c t i ve 
Cr . 
Hrs. 
5 
5 
2 
2 
3 
3 
20 
SECOND YEAR 
Fa l l  Seme s t e r  
Cr. 
Hrs. 
MPT 211 4 
Advanced M i c ropre c i s ion 
Technology I 
MPT 212 4 
Advanced M i c roprec i s i on 
Technology II 
ELT 155 3 
Di gi tal  Elec tron i c s  
ELT 1 7 5  4 
Service Techniques 
PHY 1 1 1  3 
App l i ed P h y s i c s :  
Mecha n i c s  
Spr ing Seme s t e r  
MPT 2 1 3  
M i croprec i s i on Des i gn 
and Con s t r uc t i on I 
18 
Cr . 
Hrs . 
4 
MPT 214 4 
Mi cropre c i s i on De s i gn 
and Con s truct ion II 
PHY 113 3 
App l i ed P h y s i c s :  
F l u i d s ,  Heat and Opt i c s  
ENG 250 2 
Techn i c a l  Commun i c a t i on s  
Soc i a l  Science E l e c t i ve3 3 
16 
obvious that the l ower the ratio the more costly the 
program instruction and the h i gher the overa l l  un i t  cost . 
Th i s  i s  the l owest ratio of any engineering technology 
program at P ar k l and. 
Wh i l e  th i s  ratio cannot be adj usted i n d i s c r iminate ly, 
i t  is important that it be con s i d e red very carefu l l y  when 
changes are made in the program. 
Faculty Load 
The i s s ue of fu l l -time faculty to part-time faculty 
i s  more c l os e l y  r e l ated to the ava i l a b i l ity of part-time 
fa culty in the daytime hours ( 8  am - 5 pm) than to any 
given i d e a l  rati o .  Since current s chedul ing ca l l s  for a l l  
MPT cour s e s  to be offered i n  the d a y  and i t  i s  extreme l y  
d iffi c u l t  to find a va i l a b l e  MPT i n structors during those 
hours, i t  will be d i ff i c u l t  to a l ter th i s  ratio. Any 
curr i c u l um change that would encourage sched ul ing core 
cour s e s  i n  the evening, by provi d ing a broad er appeal 
for s pe c i f i c  courses, would increase the pos s i bi l i ty for 
part-time MPT i n structors .  
A move away from having a l l  MPT cour s e s  taught by 
ful l - time i nstructors would have obvious pos i tive impact 
on program cost . However, qual ity of instruction should 
be carefu l l y  con s i d ered during every step . 
1 3  
Program Marketabi l ity And Transferab i l ity 
Program Title 
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The title micropreci s i on technology was reta i ned from 
the origina l  res earch program mentioned in the background 
portion of th i s  pape r .  It i s  unique in that i t  i s  not used 
anywhere e l s e  i n  industry or education to my knowl edge . 
The advantages of reta i n i ng th i s  title  i nc l ude: the title 
accurate l y  describes the program of study; the title has 
gained a certa i n  l oca l and national reputation ; and the 
title a l l ows a factor of f l e x i b i l i ty in its definition. 
On the other hand, the advantages of changing th� 
program title seem equa l l y  good. Although the title i s  
accurate, i t  does not communicate to the nontechni ca l  
population (and some technical people) which includes 
prospective students, the col l ege community, personnel 
departments of prospective employers, and some bacca laureate 
instituti on. 
The advi sory committee ( Append i x  A) a s s i sted i n  
generating pos s i b l e  a l ternative t i t l e s  which included: 
micro mechanical techno l ogy; e l ectro-mechanical techno l ogy; 
i nstrument techno l ogy; and m i cro engineer ing technology. 
Each title was cons i dered carefu l l y  and each was d i scarded 
by the committee for b e i ng m i s l eading and not representing 
the program at Parkl and . The final recommendation was to 
reta i n  the titl e . · 
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Course Titles and De s c r i ptions 
Current course titles used i n  the program (page 16) 
such a s :  Introduction to M i cropre c i s i on ;  M i c ropre c i s i on I ;  
M i cropre c i s i on II ; and M i croprec i s i on and Instrumentation 
I, are thought to be too vague and do not add to further 
d e f ine the program. After reviewing other two-year and 
four-year programs (page 17) the fol lowing key words are 
common to descr i be s im i l a r  course content: mach i n ing, 
mate r i a l s, fabri cation, d e s ign, mechan i c a l ,  e l e c tro­
mecha n i c a l ,  and industr i a l .  New cour s e s  should inc l ud e  
mater i a l s  f o r  industry, prec i s i on ma chin ing, des ign and 
fabri cation courses, and at least one s k i l l s  o r i ented 
title. An e f fort should a l so be made to e l iminate the 
mi croprec i s i on term from the course titles.  
In a d d ition, the course d e s c r i ption s  should a l so 
commun i c ate a more gene r i c  me s s age cutting across a s  
many trad i ti on a l  eng ineering technology areas as po s s i b l e. 
This  wou ld,  o f  course, i n c l ud e  the e l imination o f  a l l  
horol ogi c a l  r e ferences. 
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MICROPRECI SION TECHNOLOGY 
MPT 111 Introduction to Microprecision 2-6-4 
Fundamental concepts o f  m i n i a t ur i zed t imekeeping e l ements 
and the repa i r  and adjus t i ng of these e l ements. Bas i c  
mea s urement t e chnique s . Prerequ i s i te: concurrent 
enrollment in MPT 1 1 2  i s  recommended. Course fee: $ 1 5 .  
MPT 112 Microprecision 2-6-4 
Mi cropre c i s i on machining and laboratory appl i c a t i on o f  repa i r  
techni ques for t imekeeping i n s t ruments.  B a s i c  e s c apement 
work. Prerequ i s i te : MPT 1 1 1  or concurrent enrol lment i n  
MPT 1 1 1 .  Course fee: $ 15 .  
MPT 113 Microprecision Instrumentation I 2-6-5 
Introduct i on to prec i s i on machining techniques for gear 
c u t t i ng . Step-by-s tep procedure for servic ing t imekeeping 
inst ruments.  Prerequi s i te s : MPT 112 and concurrent 
enrol lment in MPT 1 1 4  i s  recommended. Course fee: $ 1 5 .  
MPT 114 Microprecision 
Fundamental concepts o f  
mechani c a l  ins truments. 
enrol lment in MPT 113 . 
and Instrumentation II 2-6-5 
me chanics appl i ed to a variety o f  
Prerequ i s i te:  MPT 113 or concurrent 
Course fee: $ 1 5 .  
MPT 211 Advanced Microprecision Technology I 2-6-4 
Mi cropre c i s i on gearing theory and m i n i a t ure mi l l ing te chniques. 
Prerequ i s i te: MPT 1 1 4  and concurrent enrol lment in MPT 212 
i s  recommended. Course fee: $ 15. 
MPT 212 Advanced Microprecision Technology II 2-6-4 
De s ign and cons truc t i on o f  b a s i c  e l e c tromechani c a l ,  mi cro­
prec i s i on ins truments. Prerequ i site: MPT 2 1 1  or concurrent 
enrol lment i n  MPT 211 i s  recommend ed. Course fee: $ 1 5 .  
MPT 213 Microprecision Design and Construction I 2-6-4 
Theory o f  racks, sna i l s, retarding and t r i p- type mechani sms. 
Prerequi s i tes:  MPT 212 and concurrent enrol lment in MPT 
214 i s  recommended. Course fee : $ 1 5 .  
MPT 214 Microprecision Design and Construction II 2-6-4 
De s i gn, cons truc t i on and service o f  mecha n i c a l ,  e l ec t r i c, and 
pneuma t i c  mi cropre c i s i on inst ruments and problems related to 
the manu facturing o f  subminia ture produc t s . Prereq u i s i te : 
MPT 2 1 3  or concurrent enrol lment i n  MPT 213 . Course fee : $ 1 5 .  
MPT 298 Advanced Topics in Microprecision Technology 2-2-3 
Advanced s tudy in the f i e l d s  o f  mechani c s  and e l e c t ro-mechani c s . 
Top i c s  wi l l  be s e l e c ted to meet the spec i f i c  need s and 
intere s t  of i nd i v i d u a l  s t udents or groups. Course may be 
taken twice for cred i t .  Prerequ i s i te: instructor approva l .  
Course fee: depends on topic chos en. 
TWO-YEAR COLLEGES AND TECHNOLOGY PROGRAMS 
Co l l ege 
Danvi l l e  Area Community 
Co l l ege 
ILLINOI S  
Programs 
Mecha n i c a l  Technology 
1 7  
Highland Commun i t y  Co l l ege 
Jo l i e t  Jun ior Col l ege 
Mechan i c a l  Technology 
Mechan i c a l  De s i gn Technol ogy 
Oakton Commun i t y  Col l ege 
Pra i r i e  State Co l l ege 
Rock Va l l ey Co l l ege 
Wr i gh t  Col l ege 
Mechan i c a l  De s i gn 
Mechan i c a l  De s i gn 
Mecha n i c a l  Technology 
Mac h i n e  De s i gn Techn o l ogy 
Mechan i c a l  Techno l ogy 
Mechan i c a l  Technology 
FOUR- YEAR COLLEGES AND TECHNOLOGY PROGRAMS 
ILLI NOIS 
Co l l ege Programs 
Eastern I l l i no i s  Univers i ty Indus t r i a l  Technology 
Manufactur i ng Technology 
I l l in o i s  State Univer s i t y  Indus t r i a l  Technology 
Northern I l l i n o i s  Unive rs i ty Technology 
Southern I l l in o i s  Unive rs i ty Eng ineering Te chnology 
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
When reviewing the program problems and specific  
concerns l i sted i n  th i s  paper, i t  appears a restructuring 
of the curr i c u l um would addre s s  many, if not a l l ,  of them . 
From the i nformation gathered, s p e c i f i c  attention should 
be given to: decreas ing the number of MPT courses uni que 
to the program ; increa s i n g  the cred it hour to contact 
hour ratio; repackaging the course content to appeal to 
prospective students, a s s i st i n  more acc urate l y  defining 
the program, and commu n i c ate transferab i l ity to four-year 
institutions . 
With the guidance of the program advi sory committee 
and program faculty, th i s  author recommends the new program 
course sequence and course titles and d e s c r i ptions on pages 
19 and 20 re spective l y .  The original  e i ght MPT courses 
(page 16) have been reduced to seven with what i s  fe l t  to be 
much more d e s c r i ptive titles and more w i d e l y  understanda b l e  
description s . 
The revised course c l usters are a s  fo l l ows : 
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MI CROPRECISION TECHNOLOGY 
FIRST YEAR 
Fall Semester 
Cr . 
Hrs . 
MPT 111 4 
Pre c i s ion Mach i n i ng 
Techn i ques 
MPT 112 4 
Pre c i s ion Sk i l l s  And 
Assemb l y  Techn iques 
MAT 134 or 124 4 
Techn i c a l  Mathemat i c s  II 
or Col l ege Algebra 
DAP 1 3 7  or CSC E l ective 2 - 3  
Introduction to DOS 
DRT 114 2 
AutoCAD (Computer 
Aided Drafting) 
Spr ing Semester 
MPT 113 
Component Des ign 
And Fabr ication 
(Mechan i c a l )  
MPT 4 1 4  
Mach ine De s i gn And 
Fabr i cation 
ELT 150 
Introduction to 
E l ectron i c s  
ELT 171 
B a s i c  E l ectron i c  
Circuits 
ENG 101 
16 -17 
Cr . 
Hrs . 
4 
4 
2 
2 
3 
Compos i t i on I 
Humanities /Soc i a l  Sc ience 3 - 4  
Elective 
1 8 - 19 
SECOND YEAR 
Fa l l  Seme ster 
Cr . 
Hrs . 
MPT 211 3 
Mate r i a l s  for 
Industr y  
MPT 212 5 
Ele ctromec han i c al 
Fabr i cation I (Motors ) 
ELT 1 5 5  3 
D i g i ta l  Electron i c s  
ELT 175 4 
Serv i c ing Techniques 
ENG 102 3 
Comp o s i ti on I I  3 
Spr ing Semester 
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Cr . 
Hrs . 
MPT 213 5 
Electromechan i c a l  
Fabr i cation II Sensor s )  
And Tran sducers) 
ELT 215 3 
PC Board Fabr i cation 
PHY 1 1  or 121 3 - 4  
App l i ed Phys i c s : 
Mech a n i c s  or General 
Phys i c s  I 
Human i t i e s /Soc i a l  Sc ience 3 - 4  
E l ective 
14-16 
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MICROPRECISION TECHNOLOGY 
Revi sed Course De s c r i p t ion 
MPT 111 Precision Machining Techniques 2-4-4 
An introd u c t i on to turning, mi l l ing and d r i l l ing opera t i ons 
w i t h  emphas i s  on the preparat i on and maintenance o f  too l i ng . 
Add i t iona l a t t en t i on wi l l  be g i ven to the use o f  the 
inst rument makers l a t h e  w i t h  tol erances o f  . 01 mi l l imeter 
and d r i l l ing h o l e s  l e s s  than . 5  mi l l ime t e r . A wide var i e t y  
o f  me asuring devices wi l l  b e  used . Course Fee: $20 . 
MPT 112 Precision Skills and Assembly Techniques 2-4-4 
The devel opment o f  h i gh l y  ref ined manual s k i l l s  through an 
in-depth inve s t igat i on o f  prec i s i on devi ce s .  Ba s i c  
mechan i c a l  p r i nc i p l e s, f r i c t i on, and l ubr i c a t i on a s  
they app l y  t o  m i c roprec i s ion devices wi l l  be s t ressed . 
Course Fee : $20 . 
MPT 113 Component Design and Fabrication (Mechanical)2-4-4 
The p r i nc i pl e s  o f  des ign and fabricat ion a s  they app l y  to 
minia ture mechani cal  component s .  Levers, cams and ac tuators 
are s tres sed . Prerequ i s i te: MPT 111, DRT 114 and concurrent 
enrollment in MPT 114. Course Fee: $20 . 
MPT 114 Machine Design and Fabrication 2-4-4 
The fundament a l  concepts  o f  me chan i c a l  des ign are inve s t igated 
and a pp l i e d  through fabr i c a t ion projec t s . Emphas i s  i s  p l a ced 
on gear i ng, bea r i ngs, fas tener s  and spring s . The fabr i c a t i on 
o f  prototypes i s  s t res sed . Prerequ i s i te: MPT 113 or 
concurrent enro l lment . Course Fee: $20 . 
MPT 211 Materials for Industry 3-0-3 
A survey o f  ma teri a l s  commonly used by d e s ign enginee rs . 
Ma t er i a l s  include f e rrous me t a l s ,  nonferrous me t a l s, 
p l a s t i c s ,  and cerami c s . Add i t i ona l topics  wi l l  inc l ude 
t e s t i ng, h e a t - t r e a t ing, f i n i s h i ng and the use o f  adhe s i ve s . 
Prerequ i s i t e : MAT 131 . Course Fee: $10. 
MPT 212 Electromechanical Fabrication I (Motors) 3-5-5 
An introdu c t i on to fract i onal and subfract iona l  hors epower 
e l ec t r i c  motors . The fabricat ion o f  motor prototypes wi l l  
be s tres sed . Prerequ i s i te : MPT 114 and ELT 171. Course 
Fee : $20 . 
MPT 213 Electromechanical Fabrication II 3-5-5 
(Sensors and Transducers) 
The p r i nc i p l e s  o f  mea s u r i ng temperature, pres sure, level, 
f l o w ,  d i s p l acement, ve l o c i t y  and accelera t ion . The des ign 
and cons truct ion of miniature pre c i s i on e l ec tromechani c a l  
ins truments wi l l  b e  examined through protot ype fabr i c a t i o n .  
Prerequ i s i te : MPT 212, ELT 175 or concurrent enrollment 
and ELT 215 or concurrent enrol lment . Course Fee: $20 . 
21 
II o f  Cred it Conta ct 
Course Cour s e s  Hours Hours 
M i c roprec i s ion 7 29 4 3  
Electron i c s  s 14 23 
Drafting (CAD) 1 2 2 
Computer 1 2 2 
Ph y s i c s  1 2 2 
Mathemati c s  1 4 4 
Engl i s h  2 6 6 
Soc i a l  Sci ence 2 6 6 
TOTALS 20 66 86 
Comparing the tota l s  of the original  c l usters (page 12) 
to those proposed, show the student now receive 86 hours 
o f  in struction and pay tuition for 66 hour s . The new ratio 
i s  a much more favorabl e  . 7 47.  It is  important to real i z e  
that great e f fort was made to ma k e  these changes w i th the 
minimum amount of negative impact to the student l earning . 
However that can not be proper l y  eva l uated for several 
years. 
The major changes occurred within the Mi cropre c i s ion 
courses, e l iminating one course and d r amati cally changing 
the l ecture to l ab ratio i n  the oth er s . Since a major 
emphas i s  o f  the program i s  to deve l op a h i gh degree of 
manual s k i l l s  i n  the students, the i mpact o f  reduced lab 
hours should be clos e l y  monitored. 
In add i t ion to the mi cropre c i s ion course e l imina ted 
(MPT 214 - M i c roprec i s i on Des ign and Construct i on I I  [4 
cred i t  hour]), the fo l l owing courses were dropped from 
the program : DRT 1 3 1  - Computer Aided Drafting and 
Fabri c a t i on (3 cred i t  hour s ) ,  PHY 1 1 3  - Appl i ed Phy s i c s : 
F l u i d s ,  Heat and Op t i c s  (3 cred i t  hour s ) ,  and ENG 250 -
Techn i c a l  Communi c a t i ons (2 cred i t  hours) . The cour s e s  
added are DTR 1 1 4  - Computer Aided Drafting (2 cred i t  
hours) and DAP 127 - DOS for Microcomputers (2 cred i t  
hour s) . 
DRT 1 3 1  cons i s ted of eight weeks of machine tool 
training and e i g h t  week s  of computer aided d rafting. The 
mach ine tool ba s i c s  were moved into MPT 111 - Prec i s i on 
Ma c h i ne Techniques t o  unite the mate r i a l  w i t h  the unit 
d e a l ing w i t h  machining on the ins trumentmakers l a the. 
DRT 1 14 wa s added to provide the CAD instruction. 
I t  h a s  been the writers observation that s t udents 
enter i ng DRT 114 w i thout any computer training have a 
very d iffi c u l t  t ime d u r i ng the first few weeks of c l a s s  
( i t  i s  only a n  e i g h t  week c l a s s ) .  DAP 137 - DOS for 
M i c rocomputers wa s added to h e l p  the s e  students. Those 
who have previous experi ence with computers are a l l owed 
to take a computer s c i ence e l ective. 
PHY 1 1 3  - App l i ed Phy s i c s :  F l u i d s ,  Heat and Op t i c s  
was be ing wi thdrawn from the cata log b y  the Natural 
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Sci ence Department . The remaining s ubs t i tute, PHY 112 -
App l i e d  Phy s i cs:  Heat and E l e c t r i c i ty, appears to have 
too much ma ter i a l  i n  common w i t h  ELT 150 and MPT 212, 
there f ore the s econd phy s i c s  course wa s d ropped . 
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It has l ong been contented by many f a c u l t y  in techn i c a l  
programs t h a t  ENG 101 - Compo s i t ion I,  ENG 102 - Compo s i t ion 
II, and ENG 250 - Techn i c a l  Commun i c a t i ons (eight cred i t  
hour ) i s  more Eng l i sh than mos t  two-year engineering 
techno l ogy programs can a f ford in terms of t ime . However 
a s  ENG 101 and 102 are mandated by the co l l ege, the onl y  
way Techn i c a l  Commun i c a t i on ( ENG 250) could b e  i nc l uded 
i n  a techn i c a l  program was to i nc l ud e  it a s  a t h i r d  
Eng l i sh c l a s s . I t  was d e c ided to drop ENG 250 from the 
program and i nd i ca t e  to the curr i c u l um commi t te e  that 
ENG 101 and 102 are not i n  the b e s t  interest o f  the 
s t udents, however current col l ege requi rements a l l ow 
no choice . 
A l s o  one course, MPT 2 1 1  - Mater i a l  for Industry, i s  
s tructured i n  such a way a s  t o  a l low s t udents out s i d e  the 
program to enrol l  (no prerequi s i te s ) . Th i s  i s  par t i c u l a r l y  
impor tant i n  a 2 0 0  l evel cours e . 
The new course t i t l e s  and course d e s c r i p t i ons r e f l e c t  
t h e  repackaging o f  t h e  program content and a r e  incorporated 
into the course o u t l i ne s . The course o u t l ines made up a 
major port ion o f  the package presented to the Parkl and 
Col l ege Curr i c u l um Commi t tee on October 25, 1988 for f inal 
approva l .  The entire package as approved i s  included wi th 
t h i s  document (Append i x  B ) .  
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The mar k e t ab i l i ty o f  the M i c ropre c i s ion Technology 
program, i n  t h i s  wri ter's opinion, has been grea t l y  
increased s impl y  through red e s i gn i ng the course t i t l e s  and 
the course d e s c r i p t ions . I t  i s  no l onger nece s sary to have 
a program repre s enta t i v e  on hand to understand the central 
themes o f  the program. Th i s  i s  a very important pa r t  of 
the pub l i c  pre senta t i on o f  the program . 
The c o l l ege c a t a l og conta ins the program course 
sequence and the course d e s c r i p t i ons and often is the f i rs t  
contact a s tudent has wi th programs a t  the c o l l ege. Since 
programs are no l onger l i s ted in a lphab e t i c a l  order col l ege­
wide (they are l i s ted in a l phabe t i c a l  order by departments) 
i t  i s  eas i er to i d en t i f y  a l l  of the programs in a par t i cu l a r  
area; i n  t h i s  c a s e  Engineering Sci ence and Techno l ogy . The 
t i t l e  M i c ropre c i s i on Technology i s  not very descr ipt ive to 
the general popu l a t i on, theref ore, p l a c i ng the program w i t h  
s im i l ar programs and improving course d e s c r iptions i s  
cruc i a l . 
The next s tep a s t udent t a k e s  i n  pur s u i ng h i s / her 
interest i n  a program i s  o f ten obtaining a program brochure. 
A major change i s  being made t h i s  year in the brochures a t  
Park l and . The brochures are now folders that represent 
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c l usters o f  programs rather than s i n g l e  programs . This 
wi l l  serve to i n f orm anyone who i s  interested in any 
eng ineering te chnol ogy program that Microprec i s i on i s  in 
that c l uster and should be con s i dered. The information 
sheets concerning mi cropre c i s i on wi l l  inc l ud e  the f o l lowin g :  
program course sequence ( page 19) 
program course d e s c r i ptions ( page 20) 
program f a c t  sheet (Append i x  C) 
program placement l i st and maps (Append i x  D) 
In an e f f ort to appeal to those who many be attracted 
to a tran s fer enginee r i ng te chnol ogy program, a l ternate 
trans fer courses are l i sted where appropri ate on the 
program course sequence sheet . 
It is bel ieved that the ma j or rev i s i ons d e s c r i bed i n  
the s e  pages have respon s i b l y  dea l t  with the concerns 
outlined i n  the ear l i er chapters . The remaining concerns 
of the author are in the areas of s u f f i c i ent lab time for 
skil l s  devel opment and i n stitution a l  commitment to program 
recruiting. The s e  areas must be mon i tored care f u l l y  by 
program personnel over the next few years. 
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APPENDIX B 
CURRICULUM COMMITTEE PROPOSAL 
FOR MICROPRECISION TECHNOLOGY 
(APPROVED OCTOBER 25, 1 9 8 8 )  
PARKLAND COLLEGE 
CAREER PROGRAM INFORMATION 
FORM FOR CURRICULUM C0""1ITTEE 
o NEW PROGRAM 
� REVISED PROGRAM 
(For use after August l, 1988; discard a l l  others) 
The fol l owing i nformation must accompany proposals of new career programs 
before committee action wi ll  be taken. Revised program proposals may omit 
i terns 8-10. 
I .  Programs 
1. Name of program and degree offered: Mi croprec ision Technology. A.A.S. 
2. If this proposal addresses recommendations from program evaluation, 
c i te Faculty Review Committee Report and explain. 
3. Minimum credit hours needed to graduate ___ 6_6 ____ ____ 
_ 
4. F i rst semester to be offered (New or Revised) Fal l  ---'-'=-:.....1----
5. Cost of  additi onal facu l ty _o _________ ___ ___ _ 
6. Cost for additional and/or special equipment, supp l i es and faci l it ies . 
0 
7. Attach a copy of the program i n  catalog form. 
8.  Wi l l  spec i a l  schedul ing procedures need to be used? 
No 
9. Use of outside funds? If so, l ist sources. 
3 1  
PARKLAND COLLEGE 
10. Has this  program been tried at other two-year col l eges? If so, where? 
What information i s  avai l ab l e? 
11. Attach a sunrnary of the need study. 
12. List the courses with cred i t  hours according to their c lassi fication 
and the col l ege objective(s) each course addresses . 
Special ty or Major Hours 
MPT 1 1 1  4 
MPT 112  4 
MPT 1 13 4 
MPT 114 4 
MPT 2 1 1  3 
MPT 212 5 
MPT 213 5 
_lLTotal 
14. Li st  courses being: 
Deleted 
ENG 250 
PHY 113 
MPT 214 
ORT 131 
APPROVAL: YES 
NE""1AN COM PROINFO FRH 071388 
Supportive Hours General Education Core Hours 
MAT 134 
PHY 1 1 1  
OAP 114 
ORT 1 14 
Ell 150 
ELT 171 
Ell 175 
Ell 215 
Ell 155 
4 
3 
2 
2 
2 
2 
4 
3 
3 
25 Tota 1 
Added 
OAP 1 14 
ORT 114 
Ell 215 
ENG 101 3 
ENG 102 3 
SS/HUM. ELECTIVE 3-4 
SS/HUM. ELECTIVE 3-4 
12-14 Total 
Changing C l ass i f i cation 
��3D/88 
CURRICULUM CHAIRPERSON DATE 
d��/88 
VICE PRESIDENT FOR DATE 
ACADEMIC ADMINISTRATION 
NO EFFECTIVE 19 -
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MICROPRBCISION TECHNOLOGY 
FIRST YEAR 
FALL SEMESTER 
MPT 111 
Precision Machining 
Techniques 
MPT 112 
Precision Skills and 
Asseably Techniques 
MAT 134 or 124 
Technical Mathematics II 
or College Algebra 
DAP 114 or csc Elective 
Introduction to 
Microcomputers 
4 
4 
4 
2-3 
DRT 114 2 
AutoCAD (Co•puter Aided 
Draf tinq) 
16-17 
SPRING SEMESTER 
KPT 113 4 
Co•ponent Design and 
Fabrication (Mechanical) 
KPT 114 4 
Machine Design and 
Fabrication 
BLT 150 2 
Introduction to Electronics 
BLT 171 
Basic Electronic Circuits 
BNG 101 
Co•position I 
2 
3 
social Science/ HWlanities 3-4 
Elective 
18-19 
SECOND YEAR 
FALL SEMESTER 
MPT 211 
Materials for Industry 
MPT 212 
Electromechanical 
Fabrication I (Motors) 
BLT 155 
Digital Electronics 
BLT 175 
Servicing Techniques 
3 
5 
3 
4 
ENG 102 or SPB 101 3 
composition II or Introduction 
to Speech Com.aunication 
SPRING SEMESTER 
MPT 213 5 
Electromechanical 
Fabrication II 
(Sensors and Transducers) 
BLT 215 3 
PC Board Fabrication 
PHY 111 or 121 3-4 
Applied Physics:Hechanics 
or General Physics I 
social Science/ HU11anities 3-4 
Elective 
14-16 
MICROPRECISION TECHNOLOGY 
Associ<lte in Appfi� Science (A.A.S.) 
Minimum iradu�tion requirement- 71 semesler hours ' 
The Micropredsion Program consists of a theore1ical and practicail study of electro­
mechanial instrumentation. This program incorporates the theoretiail in� ol practical 
application with.emphasis on design and fabrication of small preci5oe devices such 
as mechanisms for aviation, electronics, and medical and industrial instrumentation. 
FIRST YEAR SECOND YEAJI 
fAll SEMESTER Cr. Hl'1. FALL SEMESTER Cr. Hn. 
MPT 111 4 MP'T 211 4 
ln1roduci1on to Microprecision Achanc4!d MicroprKision 
MPT 112 4 Technologr I 
Mocropr('( i"on MPT 212 4 
01\T 131 J Ad' ancl'd Mic rop•f'Cision 
(<>rnpult'•·-1.•dt'd Drafling Technolntt\' II 
and hb11c a11on HT 155 J 
MAT 134 4 01i;11al Electronics 
lKhnocal �u1hematics II HT 17) 4 
ENG 101 3 �" oce Techniqut's 
Compo.,loon I PH\ 111 J 
111 .>,pploed Phy�ics· Mechanics 
18 
SPRl-.:C Sl�lSTU Cr. Ho. SPRll'llC SEMESTER Cr. Hrs. 
MPT 113 s l'.H"T :!IJ 4 
\\ocrop•t-< o•oon and \\oc rop·ec1•ion Ot'$ign and 
ln·t•urnf'.,:a1ion I Constructoon I 
MPT 114 5 MPT 214 4 
'1ocrop·l'<••ie>n and Mocroprecision Design and 
tn•trumt'nlaloon II Construction II 
HT ISO 2 PHY 11] 3 
tn1rodUC11e>n to EIKtronics <\flplof'd Phvsics: fluids, Heat 
HT 171 2 and Op11cs 
8.i•ic (IKt•onic CirlUit� E-..:G 250 2 
l"-G 102 3 Tt><hn1cal Communica1ions 
Compo.,11on II Social Sc•t>nct' Electove1 
Soc 1.il Sc �net E lt><ti\"t' 3 16 
20 
'!>:A·"t' MV�1 �1-.c· 1uh1ll thfi. fV"l'l•tutivt\�I f'1to•n"".lhOn l"f'>J•tf'l't'\f""\f t� pa� bQ) •nd Olhf-t �t•du•tt00 
trQ,u•t·nv"""I· • '" 1, .. 1f'd on P<i�•· 88 
:fw l,,t-1-w··· (d.J<t1:1('n llt•(h\t" (<Jut"4;'' �· PJ�r -�1 -1 
33 
MICROPRECISION TECHNOLOGY 
····Associate in Apptied Science (A.A.S.) 
Minimum sraduation requirement- 72 semester hours 1 
The Microprecision Program consists of a theoretical and practical study of electro­
mechanical instrumentation. This program inc0<p0rates the theoretic.al in terms d practial 
application with.emphasis on· design and fabrication of small precise devices such 
as mechanisms for aviation, electronics, and medical and industrial instrumentation. 
FIRST Yf.AR SECOND YEAJt 
FALL SEMESTER Cr. Hn. FALL SEMESTER Cr. Hri. 
MPT 111 .. MPT 211 .. 
lntrodooion to Microprecision Advanc� Microprecision 
MPl 112 4 Technolog)· I 
Mic roprt'< i�ion MPT 212 .. 
ORT 131 3 Ad' a need Microprecision 
(<lmpult'r·�•dt'd Drafting lechnolo�r II 
and Fabr1c-.11ion Cl T 155 3 
MAl 134 4 Digital Elt>Ctronics 
lt>Chn1cal �\Alht>matin II Ell 1;5 .. 
ENG 101 3 Se" ice Tt>chniques 
Compo�ihon I PH' 111 3 
HI .t..pplied Physics: MKhanics 
18 
SPRl"'IG SEMESTER Cr. Hrs. SPRING SEMESTER Cr. Hrs. 
MPT 113 5 MPl 213 4 
'1.licrop•Kr�ion and 'l.1ocrop·t><i�ion Ot>�ign and 
ln-1rumf-'"l:a1ion I Construction I 
MPT 114 5 MPl 21-4 .. 
1'0i1crop·t'C i�i<ln and Microprecision Design imd 
ln<trum('ntation II ConstruC1ion II 
HT 150 2 PHY 113 3 
lntrod1.Kt1c>n to Ele<tronics .4.pplied Physics: Fluids, Ht>at 
Ell 171 2 41nd Optics 
Ba•ic EIKtronic Circuits E�G 250 2 
E�G 102 3 Tt><hnical Communications 
(ompo�ttion II Social Scit>nct' ElectiVl'J 3 
So<1al Sclt'nCt' Elt><ti\"t' 3 16 
20 
'!>IA·nh ,....,., al><· tuholl thi- cvn•totuliuoal t>un11�1oon ""luirt'mt-"'' •� �flt' &QI and othe-< ttraduatoon 
·��••H·n•"!"\�- , .. 11 .. tfld (ll"\ P.tJ:•• 88 
_.,,.. V•>t·'• ld..><�!•C'll lit-Ctovt' Cou•)(". �· p.lf.:t- -(1.�t 
3 3  
·. 
·� ·' 
__ x_ REQUIRED COURSE 
ELECTIVE COURSE 
34 
NEW COURSE ---
x REVISED COURSE 
--- (Circle revised 
---
PARKLAND COLLEGE 
COURSE INFORMATION FORM 
(For use after August 1, 1988; 
di scard a l l  others) 
items . )  
COURSE PREFIX 
ANO NUMBER MPT 1 1 1  TITLE Precision Mach i n i ng Techni ques 
CLASS HOURS 2 LABORATORY HOURS 4 CLINIC HOURS CREDIT HOURS 4 --- --- -----
COURSE PCS# (Assigned by adtlli n i stration) ----------------
1. Catal og description of course i nc l ud i ng prerequi s i tes and course fees (not more 
than 40 words) .  
An introduction to turni ng , mi l l i n g  and dri l l i ng operations with emphasis on 
the preparation and ma i ntenance of too l i ng .  Addi tional  attention wi l l  be 
given to the use of the i nstrument makers l athe .wi th tolera�ces of . . 01  mi l l imeter and dri l l ing hol es l ess than . 5  mi l l 1meter. A w1de variety of  
measuring devices wi l l  be  used. Course fee: $20. 
2. The attached course out l i ne must contai n  the fol l owing: general course 
objectives,  textbook( s )  and other required materia ls  with approx imate cost, 
requi red reading l i sts- -when appropriate ,  required writing assi gnments--when 
appropriate, and laboratory i nformation ( e . g . , topics covered)--when appropriate 
3 .  Methods of  evaluation (essay exams , objecti ve exams, term papers , projects , etc. J 
Essay exams, objective exams, projects. 
4. Wi l l  additional and/or speci a l  equipment, l i brary mater i a l s ,  suppl ies and/or 
fac i l it ies be needed or requi red? P lease l i st and estimate cost. 
5. 
6. 
No 
What i s  your rational e  or e v i deoce of need for. thi s  cou�se'. 
Increas1ng demand of i ndustry for prec1se m l n 1 ature mecnan1cal and 
mechanical  devices. 
Are there any other Parkland courses that are s i m i l a r  i n  content? 
which ones? 
no 
7. For what programs woul d  th is  course be support i ve? Exp l ai n. 
Microprecision Technol ogy 
electro-
I f  y� I 
8. Does this course qua l i fy a s  a general education course for any programs? 
Expl a i n .  no 
POSED BY 
APPROVAL: YES NO ---
'�ilt"' ,cl! 
---
CURRICULUM CHAIRPERSON 
VICE PRESIDENT roR 
ACADEMIC ADMIN I STRATION 
EFFECT I VE ________ _ 
DATE 
DATE 
19 ---
' .. PARKLAND COLLEGE 3 5  
Provide the fol lowing information on how this course i s  being offered a t  other 
I l l i nois  community colleges: 
, 
Name of community Course NU11ber Semester Year of Page Remarks 
col lege (at least 
three) 
and T i tl e  Cred i t  Catalog Number 
For baccalaureate-oriented courses, the fol l owing information i s  a l so needed: 
Name of senior Course Number Semester Year of Page Remarks 
institution and T i t l e  Credit Catalog Number 
(at least 3 )  
.. 
PARKLAND COLLEGE 
COURSE PREF I X  ANO NUMBER MPT 1 1 1  
GENERAL COURSE OBJECTIVES: Give students a bas i c  understanding of prec i s i o n  machi n i ng with various too l s  and machines. 
TEXTBOOK( s ) :  
MAJOR COURSE SEGMENTS 
1 .  Safety considerations 
2. Measuring 
a) Eng l i sh system 
b )  Metric  system 
c )  Vernier  measuring dev i ces 
d )  Micrometer measuring devices 
e )  D ia l  indicating devices 
3. Hand Tools 
a )  F i l es 
b )  Saws 
4 .  Pol i shing and Abra s i ves 
a )  Deburri ng 
b )  Grinding 
c )  Po l i shing 
d)  Stoning 
(USE ADDITIONAL PAGES IF NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment )  
CLASS LAB CLINIC 
1 
3 5 
2 5 
4 10 
LEARNING OUTCOMES 
General lab  safety procedures.  
Measuring to preci se tolerance w i th a variety of instru­
ments i n  both metri c and Engl i s h  systems . 
Proper selection,  care, and technique of hand too l s .  
Various methods of  po l i shing to enhance appearance 
and function. 
w 
O'I 
PARKLAND COL LE�E 
-� 
COURSE PREFIX ANO NUMBER MPT 1 1 1  
APPROXIMATE TIME 
(Hours per Segment) 
· - ---· · - · · . _ CLASS LAB CLINIC  MAJOR COURSE �Fr.MFNT� LEARNING OUTCOMES 
5 .  Instrument Makers Lathe 
a )  Tool selection 
b )  Tool sharpening  and care 
c )  Indexing 
d )  Speed selection 
6. Engine lathe 
a )  Safety 
b )  Tool selection 
c )  Tool sharpening 
d )  Ho l di ng work 
e )  Speed selection 
f )  Machine setup 
g )  Turn i ng 
h )  Dri l l ing 
i ) Threading 
7 .  Dri l l i ng 
a )  Safety 
b )  Ori 1 1  types 
c )  Dri l l  sharpening 
d )  Micro dri l l i ng techniques 
e )  Threading on dri l l  press 
H�H COM COURSE INFOFRM71388 
5 10 
5 10 
3 7 
Proper technique for use of the instrument makers l athe i r  
fabri cation of miniature components. 
Proper usage of l a rger equi pment to produce work with 
precise tolerances. 
Primary and secondary usage of the dri l l  press in  the 
production of components. 
w 
-....J 
PARKLAND COLLE�E 
COURSE PREFIX ANO HUMBER MPT 1 1 1  
APPROXIMATE TIME 
(Hours per Segment)  
MAJOR COURSE SEGMENTS CLASS LAB CLIN IC  LEARNING OUTCOMES 
8. Mi l l ing 
a )  Safety 
b )  Tool selection 
c) Tool sharpeni ng 
d )  Ho l di ng work 
e )  Speed selection 
f) Machine setup 
g )  Mi l l ing technique 
9. Heat treating 
a )  Materi a l  s l ection 
b) Treating technique 
H�H COM COURSE INFOFRM71388 
5 10 
2 3 
Mi l l  use to shape components and techniques that 
provide prec i s i on res u l t s .  
Proper material selection and methods of  treating 
meta l s  for desi red characteri s t i c s .  
... 
I,,.) 
co 
x REQUIRED COURSE 
ELECTIVE COURSE 
NEW COURSE 3 9 ---
---
PARKLAND COLLEGE 
x . REVISED COURSE 
{Circle revised 
i tems . )  
COURSE PREFIX 
ANO NUMBER MPT 112 
COURSE INFORMATION FORM 
(For use after August l ,  1968; 
di scard a l l  others) 
Preci s i on Ski l l s  and Assembly  
CLASS HOURS 2 LABORATORY HOURS 4 CLINIC HOURS __ CREDIT HOURS _4 __ 
COURSE PCS# _______________{Assi gned by admi ni stration) 
1. Catalog description of course i nc l uding prerequ i s i tes and course fees ( not more 
than 40 words) .  
The devel opment of h i g h l y  refi ned manual sk i l l s . th�ough an �nd�pth investiga­
tion of prec i s i on devices. Basic  mechani cal  pr1nc1 ples , fr1ct1on, and 
lubrication as they apply to microprec i s i on devices wi l l  be stressed. 
Course fee: $20. 
2 .  The attached course out l i ne must contain the fo l l owing : general course 
object ives ,  textbook{s)  and other requi red mater i a l s  with approximate c o s t ,  
requi red reading l i sts--when appropriate, required wr i ting assi gnments--when 
appropriate, and l aboratory information { e . g . , topics covered)--when appropriate 
3. Methods of evaluation {essay exams , objective exams , term papers , projects , �tc . ) 
Essay exams , objective exams , projects 
4. Wi l l  additional and/or speci a l  equipment, l i brary material s ,  suppl ies and/or 
f ac i l i ties be needed or required? P l ease l i s t  and estimate cost. 
5. 
6. 
No 
What is your rationale or ev idence of need for this co�rse? . 
Increasing demand of industry for employees with � bas 1 c  understanding of 
mechanical devices and hi g hly developed manual sk1 l l s .  
Are there any other Parkland courses that are similar i n  content? I f  y� . 
whi c h  ones? 
no 
7 .  For what programs would t h i s  course be supportive? Expl ai n . 
Microprec i s i on Technology 
8.  Does this course qua l i fy as a general education course for any programs? 
Exp 1 ai n. 
(j 
. ,., fl I'� J'-· . ,J 
DATE CURRICULUM CHAIRPERSON DATE 
DEP C ON 
APPROVAL: YES ---
'f(Jo/6'� 
DATE 
NO __ _ 
VICE PRESI DENT FOR 
ACADEMIC AOHINJ STRATJON 
EFFECT IVE __ _ _ _ __ _ 
DATE 
19 ---
I 
I 
PARKLAND COLLE�E 
COURSE PREFIX ANO HUM8ER MPI 112 
APPROXIMATE TIME 
(Hours per Segment) 
MAJOR COURSE SEGMENTS CLASS LAB C L I N I C  LEARNING OUTCOMES 
5 .  Lubri c a  t i  on 
a )  character i s t i c s  
b )  advantages/di sadvantages 
c) selection 
d )  working envi ronment 
considerations 
e) appl i cation techniques 
6 .  Basic gear train c a l c u l a t i ons 
7. Motion l i m i t i ng devices 
a )  escapement 
b )  reverse escapements 
c )  centrifugal governors 
8. Osc i l l at i ng systems 
a )  period and frequency 
b )  moment of inertia 
9.  Input power systems 
a )  springs 
b) weights and pu l l eys 
c) e l ectrical 
NEWMAN COM COURSE INFOFRM71388 
4 10 
4 3 
3 5 
4 10 
3 6 
Develop the s ki l l  and knowledge to select and apply 
the correct l ubrication, spec i fi c a l l y  to miniature 
devices. 
Devel o p  the correct proportion of speed and power for 
various app l i cations.  
Understand the design and function of devices that 
control output. 
Understand the theory and adjustment of osci l l ating 
components . 
Selection of types and specifications of i nput systems . 
� 
0 
PARKLAND COLLEGE 
COURSE PREFIX ANO NUMBER MPT 112 
GENERAL COURSE OBJECTIVES: Give students a know ledge of bas i c  mechani cal pri nciples  and the manual ski l l s  necessary to construct mi n i a ture precision dev i ce s .  
TEXTBOOK( s ) :  
MAJOR COURSE SEGMENTS 
1 .  Methods of magn i f i cation 
a) optical comparitor 
b) loupe 
c) opti-vi sor 
d )  tool maker mi croscope 
2 .  Assembly/di sassembly procedures 
of miniature mechani sm. 
3. Ul trasonic c l eaning techniques 
a )  chemi cals  
b )  equi pment 
4 .  Friction 
a )  rol l i ng and s l i d i ng 
b )  coeffi c i ent of friction 
c) welded junction theory 
(USE ADDITIONAL PAGES I F  NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment)  
CLASS LAB CLINIC 
2 3 
4 10 
2 3 
4 10 
LEARNING OUTCOMES 
Understand the di fferent equi pment and techniques of 
working under magni fication. 
Ski l l  and technique of handl ing miniature components 
and devices. 
Cleaning techniques used on micro devices. 
Understand the di fferent types of friction and their 
effect on mechanical  devices. 
.c­t-' 
42 
PARKLAND COLLEGE 
Provide the fol l owing i nformation on how this  course i s  being offered at other 
I l l inois  connunity col l eges: 
Name of community Course Humber Semester Year of Page Remarks 
col lege (at  l east and T i t l e  Cred i t  Catalog Number 
three) 
For baccalaureate-oriented courses, the fol l owing i n forma t i on i s  a l so needed: 
Name o f  senior Course Number Semester Year of Page Remarks 
i nstitution and T i t l e  Credit Cata l og Number 
(at least 3)  
.· 
( .I • � _X� REQUIRED COURSE 
ELECTIVE COURSE 
__ NEW COURSE 43 
x --- REVISED COURSE 
( C i rc l e  revised 
PARKLAND COLLEGE 
COURSE INFORMATION FORM 
(For use after August l ,  1988; 
di scard a l l  others} 
i te11s. ) 
COURSE PREF IX 
ANO HIMBER MPT 1 1 3  TITLE Component Design and Fabrication (Mechani ca l )  
2 4 CLINIC HOURS __ CREDIT HOURS _4 _ LABORATORY HOURS ---CLASS HOURS 
COURSE PCS# _______________ (Assi gned by admi n i stration) 
1. 
2. 
3. 
4 .  
5 .  
Catalog description of  course i nc l uding prerequi s i tes and course fees ( not More 
than 40 words} .  
The princ i pl es of  design and fabrication as  they apply to miniature 
mechani ca l  components . Levers, cams and actuators are stressed. 
Prerequi s i te :  MPT 1 1 1 ,  ORT 1 1 4  and concurrent enro l l ment in MPT 114.  
Course fee: $20. 
The attached course out l i ne •ust conta i n  the fol l owing: general course 
objectives,  textbook( s }  and other required materi a l s  with approx imate cos t ,  
requi red reading l i sts--when appropriate, required wri t i ng assi gnments--when 
appropr i ate , and l aboratory information ( e. g . , topics  covered)--when appropriate 
Methods of evaluation (essay exams , obj�ctive exams, term papers , projec ts , etc. J 
Written examinati ons and l aboratory proJects 
Wi l l  additional and/or special equipment, l i brary mater i a l s ,  suppl ies and/or 
faci l i ties be needed or requi red? Please l i s t  and estimate cost. 
No 
What i s  your rationale or evidence o f  need for this  course? 
6. Are there any other Parkland courses that are simi l ar i n  content? I f  y� . 
which ones? 
No 
7 .  For what programs would t h i s  course be supportive? Exp l a i n .  
Microprec i s i on Technol ogy core course 
8. Does thi s  course qua l i fy 
Exp la in .  No 
APPROVAL: YES --- NO 
as a general education course for any programs? 
<J/30 /98 
DATE 
---
CURRICULUM CHAIRPERSON 
VICE PRESIDENT roR 
ACADEMIC ADMINI STRATION 
EFFECT IVE _______ _ 
DATE 
DATE 
19 ---
44 
PARKLAND COLLEGE 
Provide the fol l owing i n formati on on how this  course i s  being offered at other 
I l l inois  connunity col leges: 
Name of community Course NUllber Semester Year of Page Remarks 
col lege (at least and T i t l e  Cred i t  Catalog Number 
three) 
MT 225  
Wright Co 1 1  ege Mechan i c a l  4 1984-86 122 
Machine Design 
For baccalaureate-ori ented courses, the fol l ow i ng i nformation is  a l so needed: 
�ame of senior Course Number Semester Year of Page Remarks 
insti tution and Tit le  Credit Catalog Number 
(at least 3) 
. 
PARKLAND COLLEGE 
COURSE PREFIX AND NUMBER MPT 113 
GENERAL COURSE OBJECTIVES: The student should develop understanding of the s ki l l s  necessary to design and 
fabricate bas i c  mechanical components. 
TEXTBOOK(s ) :  MACHINE DESIGN FUNDAMENTAL ( A  PRACTI CAL APPROACH) $38 . 50 
MAJOR COURSE SEGMENTS 
I .  Nature of machine components 
1 .  Simple machines 
2 .  Machine el ements 
3 .  Work, energy , and efficiency 
I I .  Aspects of design 
1 .  Defi ni tion of design 
2. The design process 
3. Design criteria 
4. Modes of fai l ure 
I I I .  Designing for strength 
1 .  Materi a 1 s 
2 .  Working stresses 
3 .  Fatigue 
4. Impact derating factors 
(USE ADDITIONAL PAGES I F  NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment) 
CLASS LAB C LI N I C  
4 
5 
4 
LEARNING OUTCOMES 
I .  The student should understand basic machine 
principles.  
I I .  The student should know the design process .  
I I I .  The student should understand the importance of 
material characteristics to the des i gn process. 
... 
-'=" 
V1 
PARKLAND COLLEGE 
COURSE PREFIX ANO HUMBER MPT 113  
APPROXIMATE TIME 
(Hours per Segment) 
• 
MAJOR COURSE SEGMENTS CLASS LAB C L I N I C  LEARNING OUTCOMES 
I V .  Component design 
1 .  Direction of force 
2 .  Phys i ca l  effective and actual 
levers 
3 .  Effective torque arms 
4 .  Mechanical  advantage 
5 .  Lever ana lys i s  
V .  Lever fabrication 
1 .  Layout 
2 .  Optical comparator 
3 .  Fl at work 
V I .  F ini shing techniques 
1. Lapping and pol i sh i ng 
2 .  Burn i s h i ng 
3 .  Di amaskeen i ng 
4 .  Coatings 
5. Brush finish  
V I I .  Flycutters 
1 .  Bas i c  flycutter construction 
2. Generate draws 
3 .  Produce cutter to drawing 
4. Demonstrate flycutter 
HE'WMAN COM COURSE INFOFRM71388 
5 5 
4 20 
4 10 
4 25 
I V .  The student should be able  to design a 
functional l ever. 
V .  The student shou l d  be a b l e  to dup l i cate a 
miniature l ever from a sample. 
V I .  The student shoul d  be able to properly produce 
a brush f i n i s h ,  di amas keen ing finish  and l a p  
and pol i s h .  
V I I .  The student should be able to produce a gear by 
using a flycutter. 
+:-­°' 
.• . )( REQUIRED COURSE 
ELECTIVE COURSE 
NEW COURSE 4 7 
---
--- x REVISED COURSE --- ( C i rc l �  revised 
PARKLAND COLLEGE items . )  
COURSE PREFIX 
COURSE INFORMATION FORM 
(For use after August 1 ,  1988; 
di scard a l l  others) 
ANO NUMBER MPT 114 TITLE Mach ine Design and Fabrication 
--------------------� 
CLASS HOURS 2 LABORATORY HOURS 4 CLINIC HOURS CREDIT HOURS 4 --- --'-� ---
COURSE PCS# (Assi gned by admini stration) ---------------
1 .  Cata l og description of course i nc l uding prerequi s i tes and course fees (not more 
than 40 words) .  
The fundamental concepts of mechanical  design are i nvesti gated and applied 
through fabrication projects. Emphas i s  i s  p l aced on gearing, bearings, 
fasteners and spri ngs . The fabrication of prototypes is stressed . 
Prerequ i s i te :  MPT 113 or concurrent enro l l ment. Course fee: $20. 
2 .  The attached course out l i ne must contai n  the fol l owing: general course 
objectives,  textbook(s) and other required materi a l s  with approximate cost, 
required reading l i sts--when appropr iate , requi red writing assi gnments--when 
appropriate , and l aboratory i n formation ( e . g . , topics covered)--when appropri a t e  
3. Methods of evaluation (essay exams , objective exams , term papers, projects , etc . ) 
written examinations and l a boratory projects 
4. Wi l l  additi onal and/or speci a l  equipment, l i brary material s , suppl ies and/or 
fac i l i ties be needed or requi red? P l ease l i s t  and estimate cost. 
No 
5.  What i s  your rationa l e  or ev i dence of need for t h i s  course? 
6. Are there any other Parkland courses that are s i m i l a r  i n  content? I f  y� . 
which ones? 
No 
7. For what programs would thi s course be support i ve? Exp l ain . 
Microprec i s ion Technology core course 
8 .  Does this  course qua 1 i fy 
Expl a i n.  
o 
APPROVAL: YES NO 
as a general 
�R 
rilrf 
o/98 
education course for any programs? 
CURRICULUM CHAIRPERSON 
VICE PRESIDENT FOR 
ACADEMIC ADMINI STRATION 
EFFECT IVE 
DATE 
DATE 
19 
•' 
48 
PARKLAND COLLEGE 
Provi de the fol l owing information on how t h i s  course i s  being offered at  other 
I l l inois  coarnunity col leges: 
Name of communi ty Course Number Semester Year of Page Remarks 
col lege (at l east and T i t l e  Credi t  Catalog Number 
three) 
Danv i l l e Area I NMET 262 4 1987-88 128 
Corrmun i ty Col l ege Bas i c  Mechani sms 
High l a n d  MECTC 163 3 1985-87 127 
Corrmuni ty Col l ege Mechanisms 
Oak ton ENG 131 3 1987-88 173  
Corrmunity Co 1 1  ege Mechanisms 
For baccalaureate-oriented courses, the fol l owing information i s a l so needed : 
Name of  senior Course Humber Semester Year of  Page Remarks 
i nstitution and T i t l e  Credi t Catalog Number 
(at least 3)  
-
PARKLAND COLLEGE 
COURSE PREFIX AND NUMBER MPT 114 
GENERAL COURSE OBJECTIVES: The student shou l d  develop an understanding of the design and fabrication of bas i c  mechani cal  mecha n i sms .  
TEXTBOOK( s ) :  MACHINE DESIGN FUNDAMENTALS ( A  PRACTI CAL APPROACH ) ,  $38.50 
MAJOR COURSE SEGMENTS 
I .  R i g i d  and elastic connections 
1 .  Permanent connections 
2. Detachable fasteners 
3 .  Springs 
I I .  Power transmi s s i on devices 
1 .  Bel t  drives 
2. Gears 
3 .  Cha i n  drives 
4 .  F lexible  coup l i ngs 
I I I .  Gearing theory 
1 .  Design pri nc i pl es 
2 .  Spur and hel i ca l  gears 
3. Cyc l o i dal  gearing design 
4. Involute gearing design 
5. Gearing for nonpara l l el  shaf�s 
IV .  Bearings 
1 .  Sl i ding bearings 
2 .  Rol l i ng-el ement bearings 
(USE ADDITIONAL PAGES I F  NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment) 
CLASS LAB CLINIC 
3 
2 
10 
5 
LEARNING OUTCOMES 
I .  The student should know the bas i c  methods of 
mechan i ca l  connection and the appl ications of each. 
I I .  The student should know the advantages and d i s ­
advantages o f  the three basic methods of power 
transmi ssion and understand bas i c  design considera­
tions of each. 
I I I .  The student shou l d  understand the bas i c  design 
pri nc i ples of i nvolute and cycloi dal  gearing. 
I V .  The student should know the basic construction of 
s l i ding and rol l i ng-element bearings and understand 
the advantages and di sadvantages of each. 
� 
\/;) 
PARKLAND COLLE�E 
COURSE PREFIX ANO NUMBER MPT 114 
APPROXIMATE TIME 
(Hours per Segment) 
MAJOR COURSE SEGMENTS CLASS LAB CLINIC  LEARNING OUTCOMES 
VI I .  Gearing fabrication 
1.  Using the universal inde�ing 
device 
2. Cutting whee l s  and pinions 
3. Mounting whee l s  on hubs and 
arbors 
V I  I I .  Gear box fabrication 
1.  Manufacturing the plates 
2. Posts and screws 
3 .  Depthing 
4. Fini shing 
NE\ia4AH COM COURSE INFOFRM71388 
3 25 
3 30 
V I I .  The student should be able to fabricate a gear 
using the mi l l ing process.  
I I I .  The student should be able to fabricate a two-gear 
gearbox. A l l  fasteners , plates , posts, gears and 
arbors must be fabricated from basic stock. 
Vt 
0 
•) 
__ X _ REQUIRED COURSE 
ELECTIVE COURSE 
NEW COURSE 5 1  ---
--- x REVISED COURSE 
_ _.;..;...__ 
PARKLAND COLLEGE 
( C i rc l e  revised 
i tems . )  
COURSE PREFIX 
COURSE INFORMATION FORM 
(For use after August l ,  1988; 
di scard a l l  others) 
AND NUMBER MPT 2 1 1  TITLE Materi a l s  for Industry --------------------------------
CLASS HOURS 3 LABORATORY HOURS 0 CLINIC HOURS CREDIT HOURS 3 --- -----
COURSE PCS# ----------------(Assigned by admini stration) 
1 .  Catal og description of  course including prerequ i s i tes and course fees ( not 110re 
than 40 words ) .  
A survey of mate r i a l s  co11111only used by design engineer�. Mate r � a � s  includ� 
ferrous meta l s ,  nonferrous meta l s ,  p l a s t i c s ,  and ceram i c s .  Add i t i o�a l  topics 
wi l l  incl ude test i ng , heat-trea t i n g ,  f i n i shing  and the use of adhe s i ves.  
Prerequ i s i te :  MAT 131 . Course Fee:  $10.  
2.  The attached course outl i ne must contain the fol l owing: general course 
objectives,  textbook(s)  and other requi red �ateri a l s  with approxi mate cost, 
requi red readi ng l i sts--when appropriate , requ i red writ i ng assi gnments--when 
appropriate , and laboratory i nformation ( e . g . , topics covered)--when appropriate 
3. Methods of evaluation (essay exams , objective exams,  term papers, projects, etc . ) 
wri t ten examinations 
4 .  Wi l l  addi tional and/or speci a l  equi pment , l i brary mate r i a l s ,  suppl ies and/or 
fac i l i ties be needed or requi red? P l ease l i s t  and estimate cost . 
no 
5. What i s  your rationale or evi dence of need for this course? 
Materi a l s  technology i s  bas i c  to any mechani ca l  technology ori ented program. 
6. Are there any other Parkland courses that are s imi lar  in content? I f  y!4, 
which ones? 
no 
7.  For what programs would thi s  course be supporti ve? Exp l ai n . 
Micropreci s i on Technology core course 
8. Does thi s  course 
Exp l a i n .  
no 
qual i fy as  a general education course for any programs? 
CURRICULUM CHAIRPERSON DATE 
APPROVAL: YES --- NO ---
VICE PRESIDENT FOR 
ACADEMIC ADMINI STRATION 
EFFECT IVE _______ _ 
OAH 
19 ----
5 2  
PARKLAND COLLEGE 
Provide the fol l owing i nformat i on on how th is  course i s  being offered at other 
I l l inoi s connunity col l eges :  
Name of community Course NU111ber Semester Year of Page Reinarks 
col lege (at least and T i t l e  Credi t  Catalog Number 
three) 
Wri ght Col l ege Mechanical  3 1984-86 121 
Technology 103 
Rock Val l ey Mechanical  3 1985-87 230 
Col l ege Technol ogy 103 
Oakton Conmun i ty Mechan i ca l  Des i gn 3 1987-88 202 
Col l ege 105 
for baccal aureate-ori ented courses, the fol l owing i nformation is a l so needed: 
Name of senior Course Humber Semester Year of Page Remarks 
i nstitution and T i t l e  Credit Catalog Number 
(at least 3) 
-
PARKLAND COLLEGE 
COURSE PREFIX ANO NtleER MPT 211  
GENERAL COURSE OBJECTIVES: Assist the student in  understanding the physical and chemical properties associ ated wi th co111Tion materi a l s  used i n  manufacturing industries. 
TEXTBOOK(s) :  Materia l s  a n d  Processes i n  Manufacturing, $43.50 
MAJOR COURSE SEGMENTS 
I .  Testing of Engineering Materi a l s  
1 .  Tens i l e  test. 
2. Hardness testing. 
3. Notched-by impact testing. 
4. Bend testing. 
5. High temperature testing. 
6 .  Fatigue testi ng.  
7.  Fracture toughness testing. 
8.  Nondestructive testing. 
9. Corrosion testing.  
I I .  Al loy Steel s  
1 .  Alloying el ements i n  
ferrous a l l oys.  
2 .  Carbon stee l .  
3 .  Al l oy stee l .  
I I I .  Nonferrous meta l s  and a l l oy s .  
1 .  A l uminum and a l l o y s .  
2 .  T i ta n i um a n d  a l loys . 
3. Magnes i um and a l l oy s .  
(USE AOOlTIOHAL PAGES IF  NECESSARY) 
APPROXiMATE TIME 
(Hours per Segment) 
CLASS LAB CLINIC 
10 
6 
5 
LEARNING OUTCOMES 
I .  The student should understand the procedures for 
the most cormnonly used industrial testing methods . 
I I .  The student should know the properties and uses of 
industrial steel and i ts a l l oys . 
V1 
IT I I .  The student should know the properti e s ,  uses and w 
mach i n i n g  techniques used with the commonly used 
nonferrous meta l s .  
PARKLAND COLLE�E 
COURSE PREFIX ANO NUMBERMPT 211 
APPROXIMATE TIME 
(Hours per Segment)  
MAJOR COURSE SEGMENTS CLASS LAB CLINIC  LEARNING OUTCOMES 
I I I .  4.  Copper and a l l oys. 
5 .  Zinc and a l l oys 
6. N ickel and a l l oys . 
7 .  Precious meta l s .  
I V .  Processing meta l s .  
1 .  Foundry. 
2 .  Casting. 
3. Powdered Metalurgy. 
V.  Additional materi a l s .  
1 .  Cerami cs.  
2 .  P lastics and composite. 
3. El astomers and rubbers. 
V I .  Heat treating of meta l .  
1 .  Heat treatment of stee l .  
2 .  Surface hardening of stee l .  
3 .  Heat treating furnaces. 
V I I .  Adhesi ves 
1 .  Theory of adhes i ves . 
2 .  Epoxi e s .  
3 .  Urethanes. 
4. Cyanoacrylates . 
5 .  Acry l i c s .  
6 .  Anaerobics.  
7.  Hot me 1 ts . 
NE\114AH COM COURSE IHFOFRM71388 
5 
7 
6 
6 
I V .  The student should understand the bas i c  processes 
used in manufacturing meta l s ,  make casting and fonn 
parts, uses P . M .  techniques. 
V .  The student should understand the properties and 
industrial uses of ceramics and plastics.  
V I .  The student should understand the heat treating 
processes used in manufacturing steel parts. 
V I I .  The student should understand the di fferences i n  
composi tion and uses of the bas ic  types of 
i ndustrial adhesi ves.  
V'I 
� 
�X� REQUIRED COURSE 
ELECTIVE COURSE 
---
PARKLAND COLLEGE 
COURSE INFORMATION FORM 
( For use after August 1. 1988 ; 
di scard a l l  others) 
x 
COURSE PREFIX 
MPT 212 Electromechanical  Fabrication I (Motors) ANO NUMBER ----- TITLE -----------------
CLASS HOURS --1.. LABORATORY HOURS 5 CLINIC HOURS __ CREDIT HOURS _s __ 
COURSE PCS# ______________(Assigned by admini stration) 
l. Catalog description of course i nc l uding prerequ i s i tes and course fees (not more 
than 40 words).  
An i ntroduction to fractional and subfractional horsepower e l ectric 
motors.  The fabrication of  motor prototypes wi l l  stressed. Prerequ i si te :  
MPT 1 1 4  and ELT 1 7 1 .  Course Fee: $20 . 
2.  The attached course out l i ne must contain the fol l ow i ng :  general course 
objective s ,  textbook( s )  and other required mater ia ls  wi th  approximate cost, 
required reading l i sts--when appropriate , requi red writing assi gnments--when 
appropriate. and laboratory i nformation ( e . g. , topics covered)- -when appropriate 
3. Methods of evaluation (essay exams , objective exams. term papers. projects , etc . ) 
Written examinations and laboratory projects. 
4. Wi l l  additional and/or special equipment. l i brary material s .  supp l i es and/or 
faci l i ties be needed or required? Please l i st and estimate cost. 
5 .  What i s  your rationale o r  evi dence o f  need for thi s course? 
6. Are there any other Parkland courses that are s im i lar i n  content? I f  y� . 
which ones? Yes .  ELT 134. However . ELT 134 does not conta1 � the . . 
fabrication aspect of MPT 212 and dea l s  more wi th the i ndustrial  appl 1cat1ons 
of larger motors.  
7 .  For what programs would this course be supportive? Exp l a i n .  
Microprec i s i on Technol ogy core course 
8.  Does this course qual i fy as a general education course for any programs? 
Exp 1 a i n .  No 
APPROVAL: YES __ _ NO 
1/30 /88 
DATE 
---
CURRICULUM CHAIRPERSON 
VICE PRESIDENT FOR 
ACADEMIC ADMINI STRATION 
EFFECT IVE _______ _ 
DATE 
DATE 
19 
--
5 6  
PARKLAND COLLEGE 
Provide the fol l owing i nformation on how thi s  course i s  bei ng offered at other 
I l l inois conwnuni ty col l eges: 
Name of community Course Number Semester Year of Page Remarks 
col l ege (at least and T i t l e  Credit Catalog Number 
three) 
NONE 
For baccalaureate·oriented courses, the fol l owing i nforma t i on i s  a l so needed: 
Name of senior Course Number Semester Year of Page Remarks 
i nsti tution and T i t l e  Credit Cata l og Number 
(at least 3 )  
-· 
PARKLAND COLLEGE 
COURSE PREFIX ANO NUMBER MPT 212 
GENERAL COURSE OBJECTIVES :  The student should  develop an understanding of the construction, operation, c lassifi cation and fabrication of sma l l  motors . 
TEXTBOOK( s ) :  Fractional a n d  Subtractional Horsepower Electri c Motors , $34 . 50. 
MAJOR COURSE SEGMENTS 
I .  General construction features 
of motors . 
1 .  Bearings 
2. Rotors 
3 .  Stators 
4 .  Starting Switches 
5 .  Mounti ngs and coup l i ngs 
6. Thermal protectors 
7 .  Gear motors 
I I .  Motor selections 
1 .  Applications 
2. Electrical and mechanical  
consi derations 
3. Defi n i te purpose motors 
. I I I .  Nameplate i nformation 
(USE ADDITIONAL PAGES IF NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment) 
CL.ASS LAB CLINIC 
15  
5 
3 5 
LEARNING OUTCOMES 
I .  The student should understand the function of the 
bas i c  components of sma l l  electric motors . 
I I .  The student should know the important consi derations 
when selecting a motor for a spec i fi c  function. 
I I I .  The student should be able to i nterpret the 
standard i nformation on motor nameplates . 
\JI 
"' 
PARKLAND COLLEGE 
COURSE PREFIX ANO HUMBER MPT 212 
APPROXIMATE TIME 
(Hours per Segment) 
MAJOR COURSE SEGMENTS CLASS LAB C L I N I C  LEARNING OUTCOMES 
I V .  Types of motors 
1 .  Induction motors 
2 .  Single  phase 
3. Spl i t-phase 
4. Shaded-pole motors 
5 .  Synchronous motors 
6 .  Universal motors 
7 .  DC motors 
8. Stepper motors 
9 .  Servo motors 
V .  Motor fabrication 
1 .  Drawing preparation 
2 .  Housing 
3 .  Rotor 
4. Stators 
5 .  Communtation and brushes 
6 .  Testing 
NE\14AH COM COURSE INFOFRM71388 
12 
10 70 
I V .  The student should understand the di fferences 
i n  the construction and operation of the major 
types of motors. 
V .  The students design and fabricate at l east two 
types of mi n i ature motors. 
Vl 
CX> 
_X_ REQUIRED COURSE 
--- ELECTIVE COURSE 
NEW COURSE 5 9 ---
x REVISED COURSE 
-
"""'""-
- (Circle  revised 
PARKLAND COLLEGE 
COURSE INFORMATION FORM 
(For use after August 1, 1988 ; 
di scard a l l  others) 
i te•s . ) 
COURSE PREFIX (Sensors and 
Elec tromechanical Fabrication I I  Tranducers) AND NUMBER MPT 213  
CLASS HOURS 3 LABORATORY HOURS 5 CLINIC HOURS CREDIT HOURS 5 --- --- ----
COURSE PCS# _______________(Assi gned by admini stration) 
1. 
2 .  
3 .  
4.  
5.  
Catalog description of course i nc l ud i ng prerequi s i tes and course fees (not •ore 
than 40 words ) .  . The principles of meas u r i ng temperature, pressure , l �vel , fl �w� d i s p l acem�n� , ve l oc i ty and acceleration. The des i gn and construction of miniature �rec � s 1 on 
electromechani ca l  i n s truments wi l l  be examined through prototype fabr1cat1on.  
Prerequi si te :  MPT 212 ,  ELT 175 or concurrent enrollment and ELT 215 or con­
current enrollment. Course fee: $20. 
The attached course outl i ne must conta i n· the fol l owing: general course 
objectives , textbook( s )  and other required materi a l s  with approximate cost, 
required reading l i sts--when appropriate, required writing assi gnments--when 
appropriate, and laboratory i nformation (e .g . , topics covered)- -when appropriate. 
Methods of eva l uation (essay exams , objective exams , term papers , projects , etc. J 
Wri tten exami nations and l aboratory projects. 
Wi l l  addi tional and/or speci a l  equipment, l i brary �aterial s ,  supp l ies and/or 
faci l i ties be needed or requi red? P lease l i s t  and estimate cost. 
No 
What i s  your rat i ona l e  or evi dence of need for thi s  course? 
Recommendations from advi sory comm i ttee members and program graduates .  
6.  Are there any other Parkland courses that are s i m i l a r  in content? If y� . 
which ones? 
No 
7. for what programs woul d  this course be supportive? Exp la in .  
M i c roprec i s i on Technology 
8. Does thi s course 
Exp l ai n . 
No b 
PR�y ' 
APPROVAL: YES ---
qual i fy as a general education course for any programs? 
NO __ _ 
CURRICULUM CHAIRPERSON 
VICE PRESIDENT FOR 
ACADEMIC ADMINI STRATION 
EFFECTIVE. _______ _ 
DATE 
DATE 
19 ---
I 
60 
PARKLAND COLLEGE 
Provide the fol l owing i nformation on how this  course i s  being offered at other 
I l l i no i s  community col l eges: 
Name of community Course Number Semester Year of Page Remarks 
col lege (at least and T i t l e  Credit Catalog Number 
three) 
NONE 
For baccalaureate-ori ented courses, the fol l ow i ng . i nformation i s  a l so needed: 
Name of senior Course Number Semester Year of Page Remarks 
i nstitution and T i t l e  Credit  Catalog Number 
(at least 3 )  
•· 
PARKLAND COLLEGE 
COURSE PREFIX ANO Nll4BER MPT 213 
GENERAL COURSE OBJECTIVES: The student should be fami l i ar w i th a wide variety of sensors and understand the i r  constructi on,  function and appl i cation. 
TEXTBOOK(s ) :  TRANSDUCERS, SENSORS AND DETECTORS, $32.00 
MAJOR COURSE SEGMENTS 
I .  Sensor and/or transducer 
fabrication project 
1 .  Introduction 
2. Drawing preparation 
3 .  Parts fabrication 
4. Assemble and testing 
I I .  Introduction to sensors and 
transducers 
1 .  Active e l ements 
2 .  passive el ements 
3 .  Classi fication 
4 .  Ca l i bration 
I I I .  Force transducers 
1 .  Stra i n  gauges 
2 .  Load ce 1 1  s 
3 .  Weigh cel l s  
(USE AOOITIOHAL PAGES I F  NECESSARY) 
APPROXIMATE TIME 
(Hours per Segment)  
CLASS LAB CLINIC 
10 75 
5 
3 
LEARNING OUTCOMES 
I .  The student wi l l  be able to design, fabricate, 
and test at l east two types of sensors. 
I I .  The student should be able  to demonstrate an 
understandi ng of the terms sensor, transducer and 
detector. They shou l d  know the importance of 
sensors , transducers and detectors in i ndustry as 
wel l  as i n  consumer products. 
I I I .  The student should understand the princi ples behind 
the construction and appl ication of force 
transducers. 
0\ 
....... 
PARKLAND COLL£�£ 
COURSE PREFIX ANO HUMBER MPT 213 
APPROXIMATE TIME 
(Hours per Segment) 
MAJOR COURSE SEGMENTS CLASS LAB CLINIC LEARNING OUTCOMES 
I V .  
v .  
V I .  
V I  I .  
V I  1 1 .  
V i bration measurements 
1 .  Acceleration 
2 .  Displ acement 
3 .  Veloc i ty 
Sol id  state sensors 
1 .  Crystal s 
2 .  Ceramics 
3 .  Integration 
Machine monitoring 
1 .  Proximi ty sensors 
2 .  Power sensing 
F l u i ds 
1 .  Flow sensing 
2 .  Level sensing 
3. Pressure sensing 
Temperature sensors 
1 .  Thermocouples 
2. Res i s tance temperature 
detector (RTD) 
3. Thermi stors 
4. Other methods 
HEWMAH COM COURSE INFOFRM71388 
3 
4 
4 
6 
2 
I V .  The student shou l d  understand the princ i p l es behind 
the construction and application of devices that 
measure acceleration,  displacement and velocity. 
V. The student shou l d  understand the pri nciples invol ved 
in sol i d  state sensors. 
V I .  The student should be able to demonstrate and 
understand proximity and power sensors. 
V I I .  The student shou l d  understand the measurement 
options for measuring flow, level , pressure and 
temperature. 
°' 
N 
PARKLAND COLLEGE 
COURSE PREFIX ANO HUMBER MPT �13 
APPROXIMATE TIME 
(Hours per Segment) 
MAJOR COURSE SEGMENTS CLASS LAB CLINIC  LEARNING OUTCOMES 
I X .  Photodetection 
1 .  El ectromagnetic waves 
2 .  Li ght reception 
3 .  Appl i cations 
X. Meteorological  Sensors 
1 .  Wind speed and di rection 
2.  Relative humi d i ty 
3 .  Barometri c pressure 
4. Ra i nfa l l  transmitter 
NEWMAN COM COURSE INFOFRM71388 
4 
4 
I X .  The student should be able to demonstrate an 
understanding of the operating principles and 
use of photodetectors. 
X .  The student shou l d  be able to demonstrate an 
understanding of the types of i nstruments that 
measure meteorolog i ca l  vari ables.  
.. 
0\ 
w 
APPENDI X  C 
M I CROPRECISION FACT SHEET 
FACT SHEET 
MICROPRECISION TECHNOLOGY 
DEFINI TION 
Mi croprec i s ion techn i c ians b u i l d  and mod i f y  e l e c t ronic and 
mechan i c a l  devices and help to deve lop comp lex instrumen t s  
that sense, measure, and record changes in their envi ronment. 
Examp l e s  of such ins truments inc lude a l t ime ters, pressure 
gauges, and rad i a t ion devices. Other techn i c ians test,  
i n s ta l l ,  repa i r, inspect, and ma intain i n s t rumen t s  and 
rel ated apparatus. Other spec i f i c  d u t i e s  inc lude ver i fy i ng 
the d imen s i ons and fun c t i ons o f  devices a s s emb led b y  other 
techn i cians and craft  workers, p l anning t e s t  programs, and 
d i re c t ing techn i c a l  personnel in carry ing out these tests.  
APTITUDES RELATED TO MICROPRECISION TECHNOLOGY 
Abi l i ty to move hands eas i l y / s k i l l f ul l y .  
Ab i l i ty to understand the r e l a t i on s h i p  between a three­
d imen s i onal object and a two-d imen s i onal p i c ture o f  i t. 
PHYSICAL DEMANDS 
Light l i f t ing (up to twenty pound s ) . 
Involves ab i l i t y  to work under magn i f i c a t i on . 
Involves both s tanding and s i t t ing f a i r l y  equa l l y. 
WORK ENVIRONMENT 
Mos t l y  i n s i d e. 
WORK HOURS 
Work customar i l y  dur ing weekdays . 
35-40 hour work-week norma l .  
Occ a s i onal overtime. 
Sh i f t  work usua l . 
occas ional n ight work. 
occa s i onal weekend /ho l iday work. 
WORK VALUES 
Working w i th your hands. 
Working w i th your mind. 
Va r i e t y  or routine . 
WORK TEMPERAMENTS 
A ca lm, wel l - cont r o l l e d  approach to work i s  essen t i a l .  
Requ ires abi l i ty to v i s ua l i ze func t i ons o r  ma l f unc t i ons o f  
var i ous mechani sms. 
Work s i tua tion involves the prec i s e  a t t a i nment of s e t  
l im i t s ,  t o l e rances, o r  s tandard s . 
Work s i tua t i on involves eva l ua t ion o f  i n f orma t i on aga i n s t  
measurable o r  ver i f i ab l e  c r i teria. 
VOCATIONAL PREPARATION: EDUCATION AND TRAINING 
School cour ses should i n c l ude math, p h y s i c s ,  e l e c tron i c s ,  
and machine shop. 
High school educ a t i on or equiva l ent, plus add i t ional 
p o s t second ary training. 
Tra i n i ng i s  through te chn i c a l  schoo l s, co l l eges (2 year ) ,  
apprent i c e s h i p s ,  and mi l i t ary service. 
On - the- j ob trai n i ng i s  a l s o  provided. 
SALARIES 
66 
At ent r y - l eve l ,  Par k l and M i cropre c i s i on graduate s ' s a l a r i e s  
general l y  range from $ 1 6, 000 t o  $ 2 2, 000 (and may b e  as 
h i gh a s  $ 2 8 , 000 ) . 
EMPLOYMENT 
Recent graduates o f  Parkland ' s  Mi croprec i s i on Techno l ogy 
program have secured empl oyment l oc a l l y, in Northern 
Il l i n o i s ,  in the Great Lakes region, and on the Ea s t  and 
West Coa s t s. Emp loyers are typi cal l y  manufac turing f i rms ; 
exampl e s  o f  t h e i r  products are : sensing devices ; computer 
d i s k s ; aud i o  and video record ing e q u i pmen t ;  robot i c s ; 
automotive and avi a t i on component s ; sma l l  a p p l i ances ; 
hearing a id s ;  ana l y t i c a l  device s . Some m i c ropre c i s ion 
techn i c ians are involved in res earch and prec i s i on 
mac h i n ing work. 
INTEREST AREAS 
Rea l i s t i c ,  inve s t igat ive, and conven t i ona l a b i l i t ies.  
Mechan i ca l , s c i en t i f i c, indu s t r i a l . 
Ac t i v i t i e s  d e a l ing with th ings and objec t s . 
Ac t i v i t i e s  i n  r e l a t ion to proc esses,  machines, techn i ques . 
Ac t i v i t i e s  r e s u l t ing i n  tangible,  produc t ive s a t i s fa c t ion . 
ADVANCEMENT 
Most techn i c ians begin employment as man ufac turing / te s t i ng 
or research/deve l opment techn i c ians. They may advance 
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t o  senior techn i c i ans o r  entry - l evel eng ineer ing pos i t ions. 
EMPLOYMENT OUTLOOK 
Emp loyment opportun i t i es are expected to be favorab l e  
through t h e  year 2000 . Opportun i t i es wi l l  be b e s t  for 
grad uates o f  postsecond ary techn i c a l  train ing programs. 
As ins trumen tat ion con t inues to expand and the need for 
s k i l l ed techn i c ians increases, the shortage of qua l i f i ed 
ins tructors wi l l  become more acute . Thus , i t  i s  expec ted 
that there wi l l  be an increased need for micropre c i s ion 
techn i c i ans and ins tructors in the future. In summary , 
employment poten t i a l  i s  exc e l l en t . 
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APPENDIX D 
M I CROPRECISION PLACEMENT LIST AND MAPS 
MICROPRECISION TECHNOLOGY 
GRADUATES HAVE BEEN EMPLOYED 
BY THE FOLLOWING COMPANIES 
Company 
1. Motorola, Inc. 
Corporate R .  & D Center 
Schaumburg, I L  
2 .  Schaevi t z  Eng ineering 
Pennsauken, NJ 
3 .  IBM 
Ra l e i gh,  NC 
4 .  San d i a  Na t i ona l  Laborator i e s  
Albuquerque, NM 
5 .  Boeing Aerospace 
Sea t t l e, WA 
6 .  Borg Ins trument Corp . 
Del avan , WI 
7 .  W i lbrecht Electron i c s  
St . Pau l ,  MN 
8 .  Dwyer I n s t rumen t s  
M i ch igan C i ty, I N  
9 .  C l i f ton Pre c i s i on 
Davenport, I A  
10 . Bend i x  Corp. 
South Bend, IN 
1 1 .  Druck Inc. 
Danbury , CT 
1 2 .  Honeywe l l, Inc. 
Space and Strateg i c  
Avion i c s D i v. 
C l earwater, FL 
Product 
Sma l l  App l i ances 
Recording and Con t r o l l ing 
Devices for Industry 
Robo t i c s D i v i s ion 
Research 
Aerospace Equipment 
Automot ive I n s t ruments 
Hea r i ng Aids 
Low Pre s s ure Con tro l s  
Gages & Fl owmeters 
Av i a t i on Informa t i on 
Automo t i ve Products 
Pre s sure Sen s ing Devi c e  
Guidance Sys tems 
Company 
13 . K i s t ler Ins trument Corp. 
Amher s t, NY 
14 . Omega Engineering 
Stamford , CT 
15 . K ing Arthur Clock & Jewe l r y  
Plano, TX 
16 . E l e c tron i c  Dec i s ions Inc. 
Urbana, IL 
17 . Rh ino Robots Inc. 
Champ a i gn, IL 
18 . SLM Ins trumen t s  Inc. 
Urbana , IL 
19 . Fra sca Avi a t i on Inc. 
Champaign, I L  
20 . Prec i s ion Prod ucts 
David son, NC 
21 . Mi cro Swi tch 
Freeport, IL 
22 . Mason & Sul l ivan 
We s t  Yarmouth, MA 
23 . Ampex Corp. 
Redwood C i t y, CA 
24 . MPC Prod ucts Corp . 
Skok ie, IL 
25 . Spin Phys i c s  Inc. 
San Diego, CA 
26 . Clock Shop o f  Virginia 
Char lottesvi l l e, VA 
27 . Paul ' s  Machine Shop 
V i l l a  Grove, I L  
28 . Univers i ty o f  I l l i n o i s  
Champ a i gn, IL 
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Product 
Pre s s ure Sen s ing Devices 
Temperature Sensors 
Clock Sa l e s  and Repa i r  
So l i d  State Devices 
Educa t i ona l  Robots 
Ana l yt i cal Instruments 
Spe c t rofl uorome ters 
Pi lot Ground Ins trument 
Trainers 
Timekeep ing Devices 
Sensors and Swi t ches 
Clock Repa i r  Clock K i t s  
Aud i o  & Video Recording 
Equ i pment 
Micro Motor For Aviat ion 
and Aerospace 
Magne t i c  Re cording 
Devi ces 
Clock Rep a i r  and Making 
Mi cro-Prec i s i on Ma chining 
In s trument Service 
Company 
2 9 . Micro Mo . ,  I n c . 
St . Pe ter sburg, FL 
3 0 .  Arc h ive Corp . 
Cos ta Me sa, CA 
3 1 .  Venture Pre c i s i on 
Savoy, I L  
3 2 . C. T. S .  Corp . 
El khart, IN 
3 3 .  X i d e x  Corp . 
San t a  C l a ra, CA 
3 4 .  B i otron i c s, Inc . 
Bend, OR 
Prod uct 
M i n i a ture Motors and 
Gear Heads 
Cartri dge Tape Drives 
Pre c i s i on Ma c h i n i ng, 
Prototype Cons truc t i on 
E l e c t ron i c  Sen sors 
(Autom o t i v e )  
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Computer D i s k s, Readers, 
Pr i n t e r s  and D r i ves 
B i o - sensors 
., 
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